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1. Introductio n
Tropospheric ae r os ols abs orb and sc atter bodl the inc o m lng SOla r
radiatio n and the emited in 丘ar ed en e rgy丘o mthe e ardl. They are also
in volv ed in form ng proce sses of cloud, fog and haze. Therefore,
tropo spheric ae r os olparticle sproducea v erysi卯ifica山 effe cton clim ate.
Fo r e x ample, the aerosol abs orptio n of s unlight c an pr oduce si卯i丘c ant
atm osplleric heating with in the aer os ol layer. Depe nding o nthe altitude
of the ae r osol laye r, this perturbation of the a也1 0SPheric tempe r atu re
pro丘1e m ay affe ctthe atm o spheric stability and ther eby alter atm o spheric
circula.tion. Thusitisimporta ntto observethe v erticallyre s olveda er o s ol
e x血 ctionin 也etropospbe re(1).
Lidarhasbe e n sho wn to be efETe ctiv efor the m e a sure m e nts ofae r o s ol
v ertical dis廿 butions. Sihc ethe gro und-ba sed lidar canbe ope r atedaslo ng
as the w e ather co ndido ns pe mit, a large am o umt of data c an be
acc umulated 舟o m m anyobse rvatio n s(2)..
Tropo sphereis cha racterizedLbyla rge ae ros olco nte nt andther eforeis a
goodtarget of lidar ae ro solm e as urem e ntsI In r ec e nt year s,,m anylidar
system shav e be e nde veloped for tropospheric aeros ol me a sur em entsI
How e ver
,
there still ha sbee n a la ck of lo ng-te rm or e v en mi ddle-ter m
observ ationalstudies o n spatialandtemporal distributions oftr opo spheric
aer o s ols.
This paper de s c ribes the lidarpobserv ationalr esults oftropospheric
a er o s olexthctio n at532n m w a v el ngth innearly o neyearperiodoftime･
The m ea s urem e nt site is lo c ated at AnhuiInstitute of Optic s & Fine
Me chanic s
,
1 5 km we st of Hefei (3l･3 10 N,117･170 E), C h ina･ The
cha ra cteristic s of the M ie s c attering lidau is briefly introduc ed.
O bs e rv ation and dada pr oce s sing methods are de scribed･ So m etypical
andse as onala verage extinctio nco efEcie ntpro丘1e softropo spheric ae ro sol
arepre sented and dis cuss ed･
2. L301idar
Table1listsimportantparamete rsfor theL 300 1idar system operati ngat
Hefei. Figure1 showsthe s che maticdiagram of thelidarsyste m･
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TableI. Cha r a cteristics of L300 Lidar
Las e rtype and w aveleIlgth:
La serenergy/pulse :
Lase r repetition:
Mea su re m entrange :
Spa c ere s olutio n:
Re c eiv e r c on五gur atio n :
Receiverfield- of_view:
Receiv erbandwidth:
Detecto r used:
Siglalproc e s sing:
Co mputer:
N d:Y AG 532r m/1064 n m
70 mJ/ 150 mJ
IO Hz
15km
30m
3 0 m m Ca s segral n 1 an
4 mrad
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C(Intr Ol tLls efo rlase r
S=Splitte r, whi血 r efle cts 10 64a nd 6 07n m, R
=Refle cto rfo r53 2n n
F l= Filterfor106 4ti m, F2=Filte rfo r53 2n n
PD= P ho bdiode, O C=Octlhr, F S= Field Stop
Fig. I. Sche m aticdiagr am of L3001idar
3. Me a sure m e ntand datapr o c essing
Tropo spheric aero s ol m ea s ure m ents w e r e routinely c arried out e v e ry
clear night. To deal with large dyn amic range ofr e c eiv ed signal, two
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s e ctio nme a su rem e nts wer em ade. Typical500la se r shots w e r ebed for
clo se r a ngethro ughse 血 g an atte nu ator and 10000la sチshots we r ebed
for far r a nge without atte nuator. h the se c o nd sectio n, the switching
cir cuits etin the PM T housing w as us edto cutthe stro ng intensitysignal
under2 km altitude. T hetwo profile s ections w erelinkedto c o n stru cta
c o mplete si伊alpr ofile 丘om e arthsurfa ceto15km altitude.
Fe rnal ds olution for ･the tw o- co mpo nentlidar equado n w as us ed to
pr o ce s sthelida r signal data(3)I For 血spurpo sヲ, a .c onsta nte xtinctionto
backsc atte ringratio Sl = 5 0wasu s ed. The extln Ct10n C Oefncie nts of air
m ole culara2(z)w er e calc ulatedusingU. S. Standard Atm o spheric Model･
Thebo undaryvalue al(Zcb)w a sdete rmin ed throughthe matching m ethod･
This method as sum e s a clear 1aye r at a certain altitude aro tmd the
tropopa use whe re the a er os ol ba cksc atteringratioisa s sl皿 edto be1･01･
4. Results a nd dis cussio n
Figure 2 sho ws the a ero s ol e x血 cdon c o eBicient profile(solid line)
deriv ed from the m e as ur e m ento nOctober22,1997. Asc omparis on, the
air mole cular extin ction co efEcie ntproBleis als opr e se nted in the Figur e
(da shed line). Itis evi dentthatthere w as a well-de血ed mixed laye r and
itsheight was about3 km , wher ethe a ero s olex血 ctio ncoefEcientalsogot
clo setothe value ofair m ole cular o rle s . M orepv e r, the rewer e s e v e ral
a e r o sol laye rs,lo c atedatabo ut5,9,1 0･5km , r e spe ctiv ely,indic ating
20
1 8
1 6
Oct,2 2,19 97
Hefei
,
An htli
≡
,3<
¢
■
｢ロ
コ
召
守
1 04 1 0-3 l oll 1 0
-1 1 00
Extin ctio n(kn l )
Fig.2. Asros ole,xtin cdon
co efBcientprofile onOct. 22,
199 7.
≡
,3<
¢
てl
コ
召
守
1 4
12
10
May,29,19 97
10-4 lola 1 0･2 10 -1 1 00
Extin ctio n(km -1)
Fig. 3. Aero solextin血 o n
coefBcier(tfo rMay29,
197.
- 305 -
1 8
1 6
1 4
. ー
1 2
≡
呈1 0
0
-
ロ
B 8
…≡
<
6
)ct.3 1,199 7
I(efTei,AAh d
1 0-4 101a 10-2 1 0-1 1 00
Extin ctio n(km ･1)
Fig. 4. Aero sol 血 ctio n
co eWICienton Oat 31,
199 7.
edste n c e of high1o ading a er o s ol v er the r?. This strati丘c ation stru ctur e
indicate s ve rtical h ho m oge n eityin the aero s olc oltent･ Fro mthe丘gu re,
Itc anals obe s e e nthatthe cle arlayer wa sloc atedatabout12km altitude .
Figt∬e3showsthe a ero s ole 血 ction c oe氏cie ntprofile derived 丘o m
the m easur e m e nt o n May 29, 1 97. Its signiBcant futur ew a sla rger
value sofaer o sole 血 ctio n c oefBcientsinthe mi dtropo spher e丘om 3to1 0
km range. The cro singlevel wi ththe air m olecular extinction co e粗cient
w as n ea rly9km ･ This u suallyhappenedduringthe springtim e.
Figure4sho wsthe ae r o s olextinctio n c o e氏cie ntpro五1e derived fro m
the meas ure m er[to nOctober31
,
1997. In thisFigu re, ther ew a s alo w
aero s olex血 ction regl m eju stbetw e n an al dtude of 3-4 km ･ T his c as e
happe neds eldo m.
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Fig,7. St m er m e an 服 rO SOl
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Figur e5 sho ws the day to day ae ro s olextin ction c o efEcie nt pro五1e s
B-om De c e mber24
,
1997 to Janu a ry5, 1 98. T he firstinter e sting futur e
is their si mi lar pro丘Ies tmde r1 km altitude during the se sdays, and als o
n early the s ame above 8 km alt血de ex ceptfo rJanuary4, 1998. T he
s e c o ndsi即i丘c antfutur eis thelittlelargeflu ctu atio n r anged betwe en l and
6 km altitude am o ng these pro五1e s. The third evi de nt-futur eis the very
large v alues of ae ro s ol exthctio n co eFICie nts from 1 km up to 10 km
altitude on Jan u ary4, 1998, c o mparing
■
withthe valu es of the other winter
m onthm e asur e m e nts. On Jan u a ry2 and3,1998, a c old front waspas slng
&o m n o rthern C h ina to Hefei area. Very strong no rthern win dsw ept
- 306 -
a cro ssthis ar e aduringthetw o days･ The aer o s olparticle upli丑ed in the
n o r血em C h ina and dust particle s along the c urre nt path w er e al1
tran sported to Hefei are aby dle front activity. This dust storm e v ent
c ontributedsi伊ific antlyto the values ofaero s ole 血 ctio n c oe氏cielltS h
the low and middletropo sphe re r ange on Jan u ary 4, 19 98. T his wi de
a e ro s ollaye rdis appe a r edatnightonJanu ary5, 1998,
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Figs. De ce mber m ea n a eros ol
e x血 ctio npro丘Ie.
Figure s 6,7,8 show a v er age extinction c oe凪cient profile s of
tropo spheric a er o s ol for sp rmg, su m m er, a utu m nof1997,re spectively, and
Figur e9depicts the onefor De c e mberOf19 7(s olid lin es). The da shed
line sin the s eFigure s ar estanda rd deviationin c o rre spo ndingtim eperiod･
Itc anbe se9n thatla rger a erosole xtin ctio nc o efncients w e r efo und in the
mi dtropo sphe r efo rm 4 to 9 km in the spri ng tather than inany other
seas on ･ The me an a9rO SOl extincdon c oeiBcients got clos e to the
c o r re spo ndingvalue of air m ole cularorle s s atabout2
-6 km altitude range,
exc eptfo rthe sprmgtim e, during which the c ros sl nglevel w as r ather
higher at9 kn altittlde. Itc a nals obe s ee n thatforall the s e a s o n sthe
aeros olpro丘Ie sin the lo wer and mi ddle tr opo sphere u s ually appe ared
large r fluctu ations･be c a us e oftheir bigger standard deviado n･ h the
uppertropo spher ethisvariatio n wasr athers m all･
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